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In-plane and interlaminar shear properties were also determined. The in-plane 
shear properties were determined through a combination of ±45 tensile tests, at 
room and elevated temperature, and Iosipescu shear tests at room temperature. 
The ± 45 tensile tests were performed using the procedure described in ASTM 
D3518. The interlaminar shear strength of the composites were determined from 
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The shock-up condition was evaluated through the application of rapid heating, 
accomplished by bringing an initially cool body into contact with a hot body 
(Figure 7). Near constant backside temperature was accomplished by attaching 
the test sample to a water cooled copper heat sink. The severity of thermal 
shock attained in this configuration was greatly improved over the 
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As outlined by Vang and Chou (1984, 1985), since the problem has a steady-state 
solution as t -> ®, we may separate out this solution, and express T(x,y;,t) in 
the form 
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initial condition is 
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This result implies that the temperature solution is an even function of <x 
which must be the case as the solution is known to be one dimensional. 
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initial condition (1.11) can be expressed as 
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where the A. .are the stiffness coefficients for the orthotropic material and /3.. 
are the stre J ss- temperature coefficients. The displacement form of the ,J 
equilibrium equations then is 
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The results given in this section are equally valid for either the shock-up 
condition (T > T ) or a shock- down condition (T < T ) since the temperature anc 
stress distributions are normalized with respect to the factor T -T . For the 
purposes of presenting the results however, all graphs are given with respect 
to the shock-up case. 
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Comparison of Closed Form and Finite Element 
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In-Plane Shear Modulus (msi) 0.57 

In-Plane Shear Strength (ksi) 1.35 


[0] Thermal Conductivity ff/mK 2.17 2.03 2.08 

[90] Thermal Conductivity W/mK 0.83 0.85 1.03 


























Thermal Shock Test Plan 

































Fabrication Process for Aluminosilicate Composites 
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Double Notch Shear Specimen 
for Interlaminar Shear Strength Determination 
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Interlaminar Tension Test Specimen 
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Typical Stress -Strain Response 
for Sumitomo Reinforced Aluminosilicate 
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Surface Damage Indications for Sumitomo/Aluminosilicate 
Thermal Shock Sample (Shock- down/Severe/100 cycles) 
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Post- Shock Compressive Strength 
Sapphire/Aluminosilicate 
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